Transcriptionally Active HPV and Targetable EGFR Mutations in Sinonasal Inverted Papilloma: An Association Between Low-risk HPV, Condylomatous Morphology, and Cancer Risk?
Sinonasal inverted papillomas (IPs) commonly recur, and transform to malignancy in 5% to 10% of patients. It has long been debated whether IPs are caused by high-risk or low-risk (lr) human papillomavirus (HPV) and whether the HPV is transcriptionally active. EGFR mutations have also been recently implicated in the pathogenesis of IP with an unclear relationship to HPV status. IP cases over a 10-year period were tested for p16 by immunohistochemistry and for transcriptionally active hrHPV and lrHPV by reverse-transcriptase real-time polymerase chain reaction and RNA in situ hybridization, respectively. EGFR tyrosine kinase domain Sanger sequencing was performed on all lrHPV RNA positive and 15 randomly selected lrHPV RNA negative IPs. Seven sinonasal nonkeratinizing squamous cell carcinomas (SCCs) without associated IP were included as controls. Of the 44 IPs, 5 (11.4%) were associated with SCC, all keratinizing type. All IPs and associated SCCs were negative for p16 and hrHPV. lrHPV RNA was detected in 5/42 (12%) cases, including 3/5 (60%) with associated SCC (P=0.009). All 5 lrHPV RNA positive IPs involved the nasal cavity, had a distinct, condylomatous morphology, and were EGFR wild-type. In contrast, 11/15 (73.3%) lrHPV RNA negative IPs that were sequenced had EGFR exon 19 or 20 mutations. All control nonkeratinizing SCCs were lrHPV RNA negative, but 5/7 (71.4%) were p16 and high-risk HPV RNA positive. This study shows that a subset of IPs involving the nasal cavity have transcriptionally active lrHPV, condylomatous morphology, and possibly increased risk of malignancy. Furthermore, lrHPV positivity is mutually exclusive with EGFR mutations, which suggests alternate mechanisms of pathogenesis.